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CHAPTER I
INTRODUCTION TO THE STUDY

West Virginia is traditionally a wood-producing state.
Approximately 6I4 per cent of its land area is classified as
commercial forest, and it has ranked as one of the nation’s

top four producers of hardwood lumber for the past century. 1
A long term failure of the state has been its inabil

ity to attract secondary wood industries into the area.

The

major portion of lumber produced in the state has been sent

to outside concerns for further manufacturing and processing.

In the past decade only about 18 per cent of the lumber produced in West Virginia was used for manufacture within the
, . . 2 This practice has resulted in the exploitation of
state

the area’s forests without contributing long range benefits
to its citizens.

The failure to take full advantage of the

area’s timber resources has led to considerable loss of re-

venue and employment during the past half century.

At this time, when the future for the pulp and paper

industry seems promising and West Virginia needs dynamic new

industries, we should not overlook the manufacturing of pulp
and paper as a potential industrial opportunity.

The State

^Reid, Christensen. Goodspeed, and N. D. Jackson,
Primary Wood Industries of West Virginia (West Virginia
University, June 1961), p. 7 • ~
2
Ibid., p. 7.

2

should view with skepticism the role of raw material export

ers and work toward a goal of building an integrated pulp
and paper industry within the state.

At the present time there are several small paper mills,
but no pulp mill in West Virginia.

However, two mills of the

West Virginia Pulp and Paper Company are located near the

state line and obtain a large portion of their pulpwood re
quirement from West Virginia’s forest.

In 1962, these two

plants obtained approximately 160,000 cords of pulp wood from
3
West Virginia forests.

Several years ago, the Mead Corporation established
dealer’s storage yards along the Ohio, Big Sandy, and Tug
Rivers for the purpose of procuring pulpwood for their Chillicothe plant.

However, technological improvement in pulping

processes made it possible to use a larger portion of hardwood
which was available locally and softwood pulp was brought

from other plants in the cake form, eliminating the need for
These yards were shut down.^
s oftwood.
Favoring West Virginia as a location for a pulp mill
are its good supply of wood at reasonable costs, availability

^Statement made by Julian McLaughlin, Wood Procuring
Agent for West Virginia Pulp and Paper, during personal
interview.
^Statement made by M. F. Hafele, Procuring Agent for
Mead Corporation, during personal interview.

3
of water, and river transportation facilities.

The long term

trend toward utilization of hardwood pulping processes also

add to the attractiveness of this state for a pulp and paper

mill.
The major disadvantages are the predominance of hard
wood and the difficulty in finding a physical site of suffi-

cient size, along the stream and railroads of the heavily
forested area.

For an industry that depends upon young stands of
timber for its basic raw material, West Virginia has many

advantages .

A most valuable asset is the second growth

timber, which covers two-thirds of the land of the state,
and is now growing twice as fast as it is being harvested.
Other advantages include total sawmill timber removal, losses

due to fire, insects, disease and other natural causes, plus
cut

is less than half the amount being grown. 5

In the past, the coal mines have used large quantities

of hardwood timber for mine props, mine bars, ties and related items.

However, with the present economic conditions

of the coal fields and with many of the mines converting to

the use of roof pin, their demand for young timber has dwindled
£

Forest Service, United States Department of Agricult Virginia; 19^3- Northture. ;Forest
_____ Statistics for Wes
______
eastern Forest”Experiment Station, Upper Darby,, Pa., p.

greatly.

As a result, the supply of cordwood is unlimited,

and the forests should be heavily thinned for best manage

ment practices.
Chips made from the mill residue in this area could be

another important and inexpensive source of raw material.

West Virginia, with its large mills in the central and south-

ern part of the state, could also provide a substantial portion of a pulp mill’s requirements by utilizing their residual

material while providing the mill owners with an additional

source of income.

Experiments are proving that the climate and soil
Roscoe

of this state are conducive to short term rotation.

Dodrill, Cabell County Agricultural Agent, feels that many
species of pole timber can be produced in twenty-five to

£
thirty years continually in Southern West Virginia.

This

relatively short growth cycle would insure long term reserves
and make large managed company forest in West Virginia feasi

ble .

In Southeastern and Central West Virginia the growing

seasons vary from 160 to 190 days.

7

Timber land in this area

is reasonably priced and brushland in many areas can be ob&

Opinion expressed by Roscoe Dodrill during an inter
view in his office, Cabell County Agricultural Department,

April 13. 1963.
7Sam Clagg, and Robert Britton, West Virginia Atlas,
Department of Geography (Huntington: Marshall University,

1933)

5
Q

tained for twenty dollars and sometimes less, per acre.

West Virginia has thousands of acres of marginal farm

land which should be permanently transferred to forestry pur
poses for best conservation practice.

The present trend to

ward large mechanized farms has resulted in the abandonment

of much of these marginal farm lands in the state.

As this

trend continues the commercial forest acreage in the state

will increase .
The state’s forested watersheds provide ample supplies
of water for industrial purposes.

Several streams, even at

minimum flow, could provide sufficient water for a pulp mill

of economic size.

Existing dams and reservoirs regulate the

discharge of many streams which provide a steady flow of water

in several areas.

West Virginia, with its high rate of unemployment caused

by conditions existing in the coal mining areas, is in great
need of some industry that will replace these jobs and help

get the state moving.
The established industries that have supported our
economy in the past are declining.

The lumber industry that

produced almost 1.5 billion board feet In 1909, has dropped

8k. L. Carver and A. W. Goodspeed, From Brush _to
Plantation, (West Virginia University, March 1962),

6

to less than I4OO million board feet a year.

Coal mining has

declined from 170 million tons just after World War II to 120
million tons in 1960.^

The ’’Little Study” concluded:

"West Virginia’s major

economic problem stems from an inbalance in the industrial
structure, combined with a lack of substantial employment op-

portunities; until industrial development through diversifi

cation and growth of the industrial base occurs, these problems
will remain.

In spite of a natural increase of population,

outmigration, heavily weighed with young men and women of work-

ing age, emphasizes the need for industrial development in the
4-4state
. nlO

The migration from the state has increased in recent

years and the problem now appears more severe than at the
time the ’’Little Study” was made.

Between the years i960 and

1962, West Virginia had a net loss in population of more than
11
When you take into consideration the fact that
200, 000.

the majority of these people were the young and more skilled
of the population, the loss to the state is very serious.

^The Timber Resources of West Virginia, United States
Depart me nT7”of Agr fculture,'^
U. 'S’. Printing Office,
1961), p. 1.
10Arthur D. Little, Report to State of West Virginia
(Cambridge, Massachusetts , 1955 J

11United States Department of Commerce, Current
Population Reports . Series P-25, No. 259 (Washington:
Government Printing Office, 1962) p. 1|.

7
If an integrated pulp and paper industry could be developed in the state, it would broaden this industrial base
and provide additional employment opportunities .

During my visit to Mead Corporation’s pulp and paper

mill in Chillicothe, I was very impressed with the contribu

tion that the plant made to the local and state economy.

I

was told that the integrated mill had a direct employment

force of four thousand people with an annual payroll of 31

million dollars.

I understand. that in addition to employ

ment produced by the local purchases of coal. chemicals, and
general supplies, the plant provides employment for some four
In 1962, local
12
wood sales totaled nearly four million dollars.

thousand part and full time wood suppliers.

This plant, with a daily production capacity of four

hundred tons, is classified as a medium size plant.

Several

plants have production capacity as large as 1^00 tons.

The

West Virginia Pulp and Paper plant in Covington, Virginia has
an 800 tons daily capacity.
West Virginia’s timber and allied industries are a
major factor in the state’s economy which presently provide

12 Statement made by H-L. Morgan, Division Procuring
Agent during interview at his office in Chillicothe, Ohio,
March 1£, 1963-

8
employment for approximately nine thousand workers

It is

conceivable that the state total employment force and annual

income produced through forest related industries could be
doubled by an integrated pulp and paper mill.

However, par

ticularly during the early years, it is more realistic to
expect such an industry to create a lesser number of job opportuni ties .

Perhaps a total of 2 or 3 thousand additional

jobs from such an industry would be a practical goal for the
immediate future.

In addition to the direct employment opportunities
that would be created. the development of a pulp and paper

industry in the state would mean additional sales for the
farmer and mill owners, additional demand for chemicals,
coal, machinery, equipment, power, and transportation.

A study to determine the feasibility of such an in

dustry in West Virginia could be an important and serious
project and should be examined carefully.

Extensive corres

pondence to state officials, federal agencies, and wood pro
ducts industries gave no evidence of such a study, but in

dicated a need for one.

John Marra, Assistant State Forester,

said in his reply to my inquiry, "Very little information on

this important subject has been prepared for West Virginia. ♦

The Timber Resources of West Virginia, U. S. Depart
ment of Agriculture, (Washington: U. S. Printing Office, 1961),p.l2

9

This reply typifies the response that I received from my
inquires.

It is my hope that, in addition to meeting the requirements of a Master’s Thesis, this study in some way will
help to stimulate an interest in the promotion of a pulp and

paper industry within the state.

CHAPTER II
FUTURE DEMAND AND POTENTIAL GROWTH
OF PAPER AND PAPER PRODUCTS
Pulp and paper manufacturing, a forest related industry,

is the fifth largest industry in the United States.

There

are more than three hundred wood pulp mills and eight hundred

paper and paperboard mills throughout the United States. They
and the related industries now account for one-tonth of the

total wealth generated annually by the nation1s industrial
economy.

Together they employ more than 9 per cent of the

country’s industrial workers
Paper is the third most rapidly growing major industry

in the United States.

National Industrial Conference Board

figures showed that for fifty years} 1899 through 19U9. the

industry’s average growth was 3-U per cent.
accelerated in recent years.

These gains have

This record is exceeded only by

the long-term growth of aluminum and natural gas production,
both of which are new industries. 15

^Albert S. Carlson, Economic Geography Materials .
(New York: Reinhold Publishing Corporation, 1958), p. "3’10.
^Lester V. Plum, Inves ting in American Indus tries.
(New York: Harper and Br others 196157, p• 153•

11

CURRENT PRODUCTION

According to the United States Department of Commerce,
production of paper and board in 1961 achieved a new high of
33-8 million tons, nearly 1; per cent above the I960 figure.1^

The rapid expansion of mill production in the latter
part of 1961 materially relieved the burden of overcapacity
that troubled the industry in recent years.

This was followed

by announced price advances as demand caught up with
• 4- 17
capacity.

EXPECTED GROWTH
Estimates of various agencies make it clear that

pulping capacity in the United States will have to be ma
terially increased in the next few years.
The economy and versatility of paper products enable
them to expand their markets through the growth of population

and incomes; through invading markets previously served by
other materials such as steel, glass, wood and textiles; and

through the creation of new products.

The films, the foils,

and the plastics will doubtless invade paper’s markets to some
^United States Department of Commerce, Pulp, Paper,
and Board; Industry Report, Volume XVIII, Number 1.
(Washington; Government Printing Office, 1962), p.

17Ibid., p. 3-
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extent, but those people associated with the paper industry
1 o

feel strongly that the industry will make a ne t gain.
According to estimates made by the Forest Service, in

the publication ’’Future Demand for Timber”, annual pulpwood
consumption in the United States will reach seventy-two million

cords by 1975-^^

This would almost double the 1961 production

of I4I.9 million cords2^

This projection was based upon a

1975> estimated population of 21£ million.

In I960, David L. Luke, President of West Virginia Pulp

and Paper, Inc., commented:

”We can reasonably look forward

to an increase of something more than L[0 per cent in physical
output and consumption of paper products in the United States

during the next ten years.

Such a rate of growth, slightly

greater than that of the economy as a whole would only con-

tinue a long established trend.

While the industry has more

than adequate productive capacity for the next two years, it
1 o

1 The Timber Resources of West Virginia, United States
Department of Agriculture, ("Washington: U. S. Printing
Office, 196TT, p. 1.
19 United States Department of Agriculture, Future
Demand for Timber: Separate No. 9 (Washington: Government
Printing Office, 195>6) P- 53320 United States Department of Commerce, Pulp, Paper,
and Board; Industry Report, Volume XVIII, Number 1,
^Washington: Government Printing Office, 195>8) P« U33*
21 United States Department of Agriculture, Future
Demand for Timber: Separate No. 9. (Washington: Government
Printing Office, 19p$) P* i|33 •
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will need substantial additions in the remainder of the decade.

Morever, a considerable fraction of the existing productive

capacity, particularly in the smaller mills, is obsolete, expensive to operate, and in need of replacement.” 22

EXPORT POTENTIAL
Not only can we look forward to an increased domestic

consumption to increase the demand, but potential export

markets are now visible.

The demand for paper products will

rise rapidly in the underdeveloped areas of the world as

these countries achieve a higher standard of living.

Mr. Luke feels that the export opportunities of this

country are considerable.

This country has a per capita con-

sumption of four and one half times that of Western Europe,

and the only potential competitive areas are Soviet Russia
It will be several decades before these
23
areas are active competitors.

and South America.

Europeans are learning the advantages of distributing

as practiced in the United States, and we already are seeing

the growth of paper consumption.

Scandinavia and Western
oI•

Europe haven11 the wood to match the increase in demand.
22

Martin R. Gainsbrugh, American Enterprise: The Next
Ten Years (New York: The Macmillian Company, 1961) p. 217-

2-^lbid., p. 221.

2^Ibid.

J

iu
The economic importance of the export market of pulp
and paper products has been increasingly apparent, particu

larly in the last few years.

In 1961, wood exports totaled

1.2 million tons, which was 3-2/10 per cent greater than in

19^0.

However, they vaulted 627 per cent over 19^3, owing

chiefly to the tremendous expansion of European demand in

1960.2^
POTENTIAL COMPETITION FROM IMPORTS
In 1961, the United States imported

million tons

of paper and board, mostly newsprint, and 2
million tons of
TT
-1 26 Pulp is a world commodity which moves all
wood. pulp.
through the world with no duty and the only restrictions are
27
The United States has been in
those of foreign exchange.

world competition for quite some time.

Formerly Scandinavia

and Canada had lower costs but today our costs are lower because we harvest our wood on a daily basis, whereas in Scan

dinavia and Canada wood is harvested on a seasonal basis.
That means they have to carry large inventories and have all

^United States Department of Commerce, Pulp, Paper,
and Board; Industry Report, Volume XVIII, Number 1, (Washington: Government Printing Office 1962) p. 6.
26-, . -j

Ibid .
2^Martin R. Gaihsbrugh, American Enterprise: The Next
Ten Years (New York: The MacMillian Company, 1961) pT 220.

1

r
I ■:

15
the harvest labor in a short space of time.

For that basic

oo

reason we have lower wood costs .

In addition to that, we have larger markets, which
permit larger plants and more economic units.

These basic

advantages give us costs that are considerably below those of
any portion of the world today. 29

In view of the above, it is not believed that the United
States will suffer any increased competition for her domestic

marke t.
The United States is essentially self-sufficient in

production of practically all grades of paper and board, with
the notable exception of newsprint. 30 For various technical

and economic reasons Canada has been supplying most of the
newsprint used in the United States. 31

Technical information is now available on the possi
bility of using hardwood pulps as part or all of the composition of newsprint.

They may be used in the form of conventional

groundwood and chemical pulps, and also in the form of the
28

Martin R. Gainsbrugh, American Enterprise: The Next
Ten Years (New York: The MacMillian Company, 1961) P- 221.
29Ibid.

^United States Department of Commerce, Pulp, Paper,
and Board; Industry Report, Volume XVIII, Number 1, (Wash
ington; Government Printing Office, 1962) p. I4.
31Ibid.

16
newer semi-chemical or chemigroundwood pulps.

32

Hardwood

pulps might be used in mixtures with softwood pulps to ex

tend supplies of softwoods for existing mills, expansion of

these mills or for new mills.

It may also be possible to

make a satisfactory newsprint entirely from low-density, light

color hardwoods, such as .aspen and cottonwood, and with some
changes in quality, from the heavier hardwoods.

However,

blends of hardwood pulps with softwood pulps would ordinarily
be preferred. 33
By utilizing the vast reserves of cheap hardwoods in
this country we can better compete and possibly eliminate a

large portion of our newsprint imports.

In I960, the United

States imported $339,000,000 worth of newsprint pulp from

Canada.
TYPES MOST LIKELY TO BE IN GREATER DEMAND

It then appears that the production capacity of the

domestic pulp and paper industry must be greatly increased
in the decades ahead to meet the expected increase in demand.

32United States Department of Agriculture, Use of
Hardwood in the Manufacture of Newsprint, p. 1.

33Ibid.

^United States Department of Commerce,, Pulp, Paper,
and Board; Industry Report, Volume XVIII, Number 1, (Washington: Government Printing Office, 1962), p. 6.

17
While overall pulp production has shown a steady increase , specific types of pulp have grown more rapidly per
centagewise than has total production.

The Forest Service

Survey indicated that the largest potential demand in terms

of tonnage are for container-board, bending-board, coarse and

35
industrial papers, books, and fine papers.They
projected
a rise in potential demand of 71 per cent for paper (other
than newsprint), between 1957 and 1975 and a rise of 79 par
36
cent for board.

The softwood-hardwood distribution of future pulpwood

demand is likely to be determined more by supply factors than
demand factors.

With the sulfate and semichemical processes,

most hardwood species can be used.

Since hardwoods are likely

to be more plentiful than softwoods in 1975, a marked increase

in the proportions of hardwood used is expected from about 12

per cent in 1952 to 26 per cent in 1975•

United States Department of Agriculture, Future
Demand for Timber: Separate No. 9. (Washington: Government
Printing Office, 1958) p. 1|3336 Ibid.

37 Ibid.

CHAPTER III
THE PULP AND PAPER INDUSTRY

The pulp and paper industry is a large and complex

industry, however, general operating procedures of various

mills are very similar.
THE FIELD OPERATION
The process begins in the field with the procuring of
raw material.

Wood is the basic raw material used in making

the paper, and wood available and used for this purpose, is
known as pulpwood.
The pulpwood industry supplies pulp mills with the
wood they require in their manufacturing processes.

It is

the task of this industry to grow, harves t, and transport to

the woodyards and mills the pulpwood needed for the manu-

fac turing.
Nearly all native forest tree species are suitable

for pulpwood and most are being used to some extent.

wood

the conifers or evergreens

hemlock are most commonly used.

Sof t-

such as pine, spruce,
Hardwoods

the broadleaf

trees such as oak, maple, gum, aspen and poplar - are

. , wider
38 use.
coming into
-^American Forest Products Industries, Inc., Pulpwood
Industry Facts, (Washington D. C. : American Forest Products
Industry, Inc. 1962), p. 3-

19
Use of hardwood for pulp making almost quadrupled in

the past eleven years.

Government statistics show 2,300,000

cords of hardwood were used in 19^9 compared to 9,000,000
cords in 1961. 39
Harvesting cordwood from woodlands and privately owned

commercial forest - Trees harvested for pulpwood are stripped
of their limbs and cut into suitable lengths while still in
the woods .

Nationwide, most pulpwood comes to the mills as

rough wood from trees four to fourteen inches in diameter,
cut to specified lengths.

In the Appalachian Region the common length of pulpwood is five feet. l|0

After the tree has been cut, stripped of limbs, and
cut into the desired lengths, the pulpwood sticks may then

be stacked or bunched for loading on a truck or trailer.

They can also be loaded by hand onto pallets which are carried

by truck or trailers to railroad or directly to the woodyards
of the mills.^

At the delivery point, the amount of pulpwood in the
load is measured or weighed to determine the number of cords

for which payment must be made.
^American Forest Products Industries, Inc., Pulpwood
Indus try Facts, (Washington D. 0.: American Forest Products
Industry, Inc. 1962), p. 3^°Ibid.

^1Ibid. , p. I;.
^2Ibid.

20

Although most pulpwood comes from privately owned c om-

mercial forest lands, chiefly from small and medium size
ownership and farm woodlands, company operated woodlands often

provide a large portion of wood supply.
true in sparsely populated areas.

This is particularly

In most areas, the major

function of company woodlands is the stabilizing Influence

they lend.

These woodlands assure the company of a constant

wood supply and are significant in price stabilization. U3

Companies often feel that it is necessary to buy out
right sufficient timber holdings to insure continuity in
operation and safety from competing firms who may locate in
, ,

n

llll

the same general area.

Stumpage - Another source of wood is the purchase of

There is considerable variation in stumpage prices

s tumpage.

across the nation, most of which can be explained by four
factors;

(1) location, (2) type of wood, (3) general demand,

and (1|) stand condition.

A recent survey of pulpwood stump

age prices on national forest land in the six southern states
showed that prices ranged from $1.75 to $3.38, averaging $1|.S7
per cord.^-’

^Albert S. Carlson, Economic Geography of Industrial
Materials, (New York: Reinhold Publishing Corporation, 1956)
p. 3'1'9 •
Wl-Ibid.
^"Why Pulpwood Stumpage Prices Vary", Pulpwood
Production, (March 1962) , p. 11| •

21

Chips - In recent years, the leftovers from the manu
facture of two other forest products, lumber and veneer, have

become an important source of pulpwood.

The bark is removed

from the logs before they go into the mills.

At the mill,

bark-free slabs, edgins, trimmings and veneer cores are made

into chips which are sold to the pulp mill manufacturer as
pulpwood.

Most pulpwood chips from this material are produced

by medium and large size sawmills and veneer plants because
the debarking, chipping and screening machinery is relatively
.
li 6 A rule of the tumb might be - chipping opera
expensive

tions are profitable when the daily production exceeds 10,000

board feet per day.
in Southeastern Virginia, at least fourteen small and

medium size operations have found it more profitable to chip
at saw mill than to handle clean slabs; a typical mill is the
Gwaltney mill which cuts about 60,000 board feet per week.
Chip yield has been running about

cords per week.

Mr.

Gwaltney says receipts from chips are sufficient to meet the

payroll of his twenty-one man crew (including logging crew).
^American Forest Products Industry, Pulpwood Indus try
Facts, (Washington, D. C.: American Forest Products Indus try,

Cl 962), p. 3.
^’’Hardwood Chips in the Woodchip Industry”, Pulpwood
Production, (March 1962), p. 17; Opinion expressed by H. L.
Morgan during speech at Eighth Northeastern Logging Congress,
April 18, 1962.

22
He estimated that a one year return would pay out his invest-

ment in debarker, chipper and hauling equipment. U8

The use of wood chips has made astronomical increase in

the pas t decade.

Some pulp mills have raised the percentage

of their pulp production from purchased chips to 100 per cent,

while other operators indicate that 20 to 35 per cent chip
1197 Mead Corporation has recently
consumption is their goal.
increased the percentage of their pulp production from pur
I

chased chips.

At their Chillicothe plant, Mr. H. L. Morgan,

Division Procuring Agent, stated that approximately 30 per

cent of the total wood supply is now being provided through

the purchase of wood chips.

An undetermined portion of this

amount is coming from West Virginia mills. 5o

It has been estimated that a half cord of chips can be

recovered for each thousand board feet that a mill processes.
This figure varies with the size of timber, species, percent-

age of dunnage lumber, market price of low grade lumber, and
with the degree of utilization of tree tops and timber residual.

The Northeastern Forest Experiment Station in Upper

Darby, Pennsylvania has made a survey of the percentage of
^"Hardwood Chips in the Woodchip Industry", Pulpwood
Production (March 1962), p. 17^Opinion expressed by H. L. Morgan during speech at
Eighth Northeastern Loggers Congress, April 18, 1962.

^Statement made during interview with H. L. Morgan.
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timber that becomes coarse sawmill residue, (slabs, edgings,

I

11

and trim) and their conclusions are summarized in the follow61
ing table •.
Average Log

(Inches )
8
9
10
11
12
13

14
15

Volume of Residues per M sawed
(Green solid wood only)

Softwood

Hardwood

(Cubic feet)

(Cubic feet)

46.5
40.0
36.0
32.0
29.0
27.0

25.0

21.5

20. 0

16
17
18
19
20

56.0
51-5
46.5
42.5
38.5
35-5
32.5
30.0
27.5
25.5

As you see, the volume of residues produced varied

considerably with the type of timber being sawed (hardwoods
or softwoods), and also with the average diameter of logs

processed .

These two variables Were the most important factors.

The data for softwood were very consistant, regardless
of whether they were for yellow pine, white pine, hemlock or

51.Forest Service, Department of Agriculture, Station
Paper #78. Northeastern Forest Experiment Station, Upper
Darby, Pennsylvania, pp. 27-29.

I

I

2h

spruces.

For hardwoods, however, there was considerable

variation in data collected from different mills, varying

probably with grade of logs sawed, the products being produced and the amount of trimming done. 52
Chips produced at the saw mills are equal and in many

cases superior to those produced at the pulp mills. £3

Wood

chips have proven to be a reliable and profitable operation

for mill owners, but aside from the additional income that
the mill owners receive, the following advantages are derived

from this process: 54
1.

In this section of the country, we have
large amounts of silica gravel which is
difficult to remove by washing methods,
and gravel embedded in the bark can ruin
saw teeth in a short period of operating.
By debarking logs, fewer saw changes are
needed and the down time for changes is
less .

2.

Frozen logs may be sawed when debarked.

3.

Debarked logs improve the grade of lumber.

4-

It is a great step in wood conservation.

It is assumed that purchased chips will continue to

account for a larger portion of the wood supply for pulp
go
esb Service,
Forest
Service Department of Agriculture, S tation
Forest Experiment Station, Upper
Paper 7#78. Northeastern
-—-----Darby, Pennsylvania, pp. 27029.

^Opinion expressed by Mr • J. Paul during interview.

^"Hardwood Chips in the Wood Pulp Industry", Pulpwood
Production. (March 1962), p. 17-

!

I
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mills.

Many foresee the time when pulp mill receipts will be

greater in chips than in roundwood, thus making lumber areas

more attractive sites for pulp mills. 55
Wood procurement in West Virginia and surrounding
s tates - In this area pulpwood is procured by company agents

largely from private woodlots and sawmills.
In some cases the wood is bought at concentration yards
near railroad sidings and shipped to the mill by rail.

West

Virginia Pulp and Paper is currently buying wood in Eastern

Kentucky and West Virginia from such yards and several years

earlier. Mead Corporation bought considerable wood from the

same area through such yards. 56

At the West Virginia Pulp

and Paper concentration yard in Mil ton, West Virginia, farmers

and contractors are receiving $14-00 and the dealer $2.00 per
cord of softwood.

Shipping charges from the yard to plant

average about $2.00 per cord which constitutes a mill price
of $18.00 per cord for this softwood.

In Louisa, Kentucky,

prices are approximately the same.
Many plants are now depending upon the purchase of
chips for a large percentage of their pulpwood supply.

55ti Hardwood Chips in the Wood Pulp Industry”, Pulpwood

Production, (March 1962), p. 17-

56interview with M. F. Hafele.
-^Interview with Jim Dietz.
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Prices vary by region, but $£.00 to $6.00 per ton would be

the average cost at sawmill locations.

Mr. Morgan stated that chips were being purchased by
Mead Corporation for $£.00 per ton, plus $l.£0 transportation

allowance, which constitutes a mill price of $6.£0 per ton. £8

This price. when considering that the raw material is already

in the chip form, is more economical than the roundwood price
of $£.£0 to $6.1|0 per ton that is now being paid for roundwood.

Although a good potential, the utilization of tree tops
and cull timber for pulpwood is not large in this area.
In other areas, the wood is brought to the plant by

truck and sold at the mill site.
area and wood type.

The cost of wood varies by

A unit of softwood normally sells for

$3.00 to $4.00 higher than hardwood.

This is chiefly ex

plained by the higher value of the softwood pulp.

Softwood

pulp sells from approximately $l£0.00 compared to $130.00 per
ton for hardwood pulp.

£°

Mead Corporation is currently paying $11)..8I4 to $16.96
per cord for round hardwood delivered to their plant in
.__ .
,.
60 The variation is due to an 80 cents per ton
Chillicothe.

subsidy paid for long haul deliveries.

The plant is now

-^Statement made by H. L. Morgan in speech at Eighth
Northeastern Loggers Congress, April 19, 1962.
-^interview with Joe Paul.
Z Q

Interview with M. F. Hafele.
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receiving softwood pulp from other company plants which have
a surplus softwood pulp capacity and the plant is not manu
facturing any softwood pulp.

This pulp is shipped to the plant

in a cake form by rail and then mixed with the locally manufactured hardwood pulp. 61
Although this plant is not buying any softwood at the
present time, sufficient reserves of softwood are available

if it became advantageous to produce the softwood pulp
-i

nn

locally.

62

West Virginia Pulp and Paper is paying $11}.62 per cord
of hardwood and $16.L|.3 per cord of softwood delivered to
their plant in Covington, Virginia. 63 The portion that is

shipped from West Virginia by rail, of course, is higher.
THE PULPING PROCESS

Pulp and paper can be made from many different plants,
but whether or not a plant is well suited for this purpose de

pends largely on the shape of its cells.

Cells are hollow

structural units that compose plants, each cell consisting

typically of a cell wall enclosing a cavity.

In early stages

of growth, the cell cavities contain protoplasm, but soon

after the cell wall is fully formed, this disappears from the

61 Interview with M. F. Hafele.

62Ibid.
^^Interview with Julian McLaulfin.

li

R

i
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cells that are of value for papermaking, leaving only the

hollow tubular structure known in paper technology as a fiber.
The plants that are used for paper making must contain ade

quate amounts of such fibers.^
The walla of these plant fibers are largely composed

of cellulose in varying degrees of purity.

This material,

the strong and durable form of elongated tubular fibers, is
the basic substance of paper. 65

As a result of recent technological advances in methods

of treating wood fibers, native grown hardwoods will be used
to increase the raw material supply.

Pulps from these hard-

woods are used in combination with softwood pulps to manufacture books, and writing paper, corrugated and building board.

More recently it has been used for newsprint, a product much

in demand and imported to a large degree from countries such
-j 66
as Canada.
In manufacturing paper, the fibrous portion of plants

are reduced to pulp; that is, the fibers are separated by
chemical action, which removes the material that holds together

k^Pulp and Paper Manufacture, Volume I, (New York:
McGraw-Hill Book Company, Inc. 1950), p. 2.
6^Ibid.

^^Forest Service, United States Department of
Agriculture, Feasibility of Using Lake States Hardwoods
for Newsprint and Other PuTp Products.
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the walls of neighboring cells, or by the mechanical process
of grinding.

The Mechanical Process - The logs are pressed against
a rotation grindstone, and as the fibers are separated, they

are mixed with water.

I I

Then the fiber and water mixture goes

through an extensive cleaning process; it flow through
screens which filter out wood slivers, coarse fibers and

dirt.68
Mechanical pulp contains - in addition to wood fiber

all other matter that makes up wood, such as lignin gums and
69
mineral salts.
Mechanically processed pulp is the major ingredient

used for such products as newsprint, book paper and some
food containers.

It is also used in combination with pulp

which has been chemically processed in the manufacture of
70
many other types of paper products.
The Chemical Process - Logs are first reduced to small

chips, then in a large steel digester, the chips are mixed
with a chemical cooking liquor and steamed for a number of
hours under high pressure and temperature.

This separates

67Paper and Scott Paper Company, (Chester, Pennsylvania:
The Scott Paper Company, 1960)? P- 87

68Ibid.

69Ibid., p. 7.
7°Ibid.

|
■
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the wood fibers from the other materials in the wood.

The

mixture is then "blown" from the digester into a bios pit

where the lignin, gums and salts from the wood fibers, which

are now called pulp, are washed.

71

One of the three major cooking processes is used.

The
i

Sulphate or Kraft Process is the newest and most prominent;

it can be used with all types of wood and produces pulp with

the strongest fibers.

Caustic soda and other chemicals serve
72
as the cooking liquor.
This is the process used by Mead

Corporation in Chillicothe which enables them to use a larger
percentage of hardwood without sacrificing the quality. 73

In

the production of sulphate pulp, stream pollution is avoided
to a larger extent because of the efficient chemical recovery
processes which can be used.
The Soda Process, also using alkali chemicals, is used
almost exclusively on short-fibered woods. 74

The Sulphite Process, older than Kraft, with sulphurous acid serving as the cooking liquor, is frequently used

for long fibered, coniferous woods. 75

71 Paper and Scott Paper Company, (Chester, Pennsyl
Pennsyl-
Company
vania: The Scott Paper Company, 19o0), P- 9.

^Ibid.

^Information obtained from M. F. Hafele during interview.

^Paper and Scott Paper Company, (Chester, Pennsylvania:
The Scott Paper Company, 196, P• 9.

'57 Ibid.
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Semichemical processes - The processes employing both
chemical and mechanical action are used much less extensively

than the others.

In these processes, the chips are first

given a mild softening treatment with steam or a chemical
cooking liquor, after which they are reduced to fibrous pulp
by mechanical treatment in an attrition mill or by similar
means . 76

When mechanical pulp is produced the whole wood is used
and the yield is 93 to 93 per cent.

The chemical process

yield is about $0 per cent of the dry weight of the wood in

the form of unbleached pulp.

Semichemical yields vary accord

ing to the degree of cooking, but generally fall between 60
and 80 per cent. 77

Pulp may go to the paper mill without treatment beyond

that described above.

For instance, newspaper is printed on

a mixture of mechanical pulp (groundwood) and unbleached sul-

fite, or semi-bleached sulfate, in the ratio of 80 to 20. or

83 to 13-

A grayish white color is achieved by the use of a

blue dye .

If really white papers are to be made, the pulp is

"^American Forest Products Industries, Inc., The S tory
of Pulp and Paper, (Washington, D. C. : American Forest Pro
ducts Industries, Inc., 1939), P- 7.
7?Paper and Scott Paper Company, (Chester, Pennsylvania:
The Scott Paper Company, 19607, p. 7«

■
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bleached either with chlorine or a chlorine compound and then
washed.

The bleaching reduces the yield substantially.

7P

Pulp may be transported to the paper mills by pipeline
in water suspension, as "wetlaps" or in dry form.

In the

Chillicothe plant, the hardwood pulp is transported by pipeline and the softwood pulp is shipped to the plant in a dry
I

form. 7 '

Many paper mills have their own pulp mills from which

a constant supply of pulp is received.

Others get shipments

of pulp by rail or truck from distant points.

Many paper and

paperboard products are made by combining two or more kinds

of wood pulp.

In the paper mill the first step is to mix the

pulp with water in a large tank called a heater.
During the heating process, the fibers in the diluted

pulp are separated and color, size and filler are added as
needed .

MAKING THE PAPER
The pulp is now ready to be made into paper.

The pulp,

as it runs onto the wire mesh screen, is about 99 per cent

water and from this an even layer of cellulose fibers is deposited on a fine screen that permits the water to drain

79paper and Scott Paper Company, (Chester, Pennsylvania:
p79?
The Scott Paper Company, I960), p.
9.

I
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through, but retain the intermingled particles of cellulose.
This layer of fibers, removed from the screen and finally
pressed and dried, becomes a sheet with the cohesive strength

and associated properties that we recognize as paper.

Given

similar operating conditions, the characteristic qualities of

the paper produced depend on the color, length, diame ter,
flexibility, strength and other related properties of the fibers
, . 80
used

For a sheet without unduly large gaps between the fibers
it is necessary that a considerable proportion of the fibers

should be short so as to fill the interstices that otherwise

would be left between the long fibers.

Use of only long

fibers tend to make a strong sheet because great length of

fibers permits more felting and interlocking of the individual strands than is possible with short ones.

Spruces set

the standard as long-fibered pulpwoods of easy bleaching quality.

Wood of spruce and other coniferous species is more

widely used than that of the so-called hardwoods, or broad
leaved species; however, within the past decade hardwood has
81
increasingly become more important.
The paper is then wrapped, cut and packaged for de

livery to customers or storage in the warehouse.
O0

J. Newell Stephenson, Pulp and Paper Manufacture,
Volume I (New York: McGraw Hill Book Company, Inc., 1950)
1950)

81-..
,.
Ibid
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CONSTRUCTION COST

To build an integrated mill, from woodyard to the

converted end product is a large-scale undertaking.

Though

the figures may vary according to locale and type of pro
duct, paper machines alone are tremendously big, complex,
and costly.

As a generalization, for the major integrated

paper companies, $1.00 of total assets produces $1.00 to
Op

$1.20 of sales.

Although the cost of paper and pulp mill construction
is large, having a higher per ton capital outlay than steel,

the industry is stable and has a good pay-out record.

From

194-6 through 1956, the average pretax profit margins were

about 17-5 per cent of sales.

After taxes the profit aver-

ages approximately 8.5 per cent. 83

This compares well with

84
an average profit margin of 4-5 per cent for all industry.
A two hundred and fifty to three hundred ton mill is of an

economical size and can compete quite favorably.

Lis ted

^Albert S. Carlson, Economic Geography of Indus trial
Material, (New York: Reinhold Publishing Corporation, 1956),
P.’ ’32'6.
^Lester V. Plum, Inves ting in American Industry, (New
York: Harper and Brothers, I960), pp. 177-178.

Ibid.
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below is a table which gives the construction cost of some
fly

typical mill constructions.

Mill

Cons truction
Cos t

Cost by
Daily ton

A five hundred ton, 2 machine
newsprint, mill with full
pulp and power facilities.

$L|0,000,000

$80, 000

A two hundred and fifty ton,
single machine newsprint, mill
with full pulp and power
facilities .

$27,000,000

$108,000

A five hundred ton kraft
board mill.

$20,000,000

$l|0,000

A two hundred and fifty ton
kraft pulp mill dryer.

$23,000,000

$90,000

A two hundred and fifty ton
bleached kraft pulp mill
dryer .

$20,000,000

$80,000

A two hundred and fifty ton
bleached kraft pulp and
single machine paper mill.

$25,000,000

$100,000

85Albert S. Carlson, Economic Geography of Industrial
Material (New York: Reinhold Publishing Corporation, 1956),

p. 3^6."

CHAPTER IV
FACTORS GOVERNING THE LOCATION

OF PULP AND PAPER MILLS
Ths requirement of plants in the pulp and paper in-

dustry are. in general, the same as for other industries,
but with emphasis on certain factors.

These factors and

their availability in West Virginia, are discussed approximately in order of their importance: 86

LOCATION AND ACCESSIBILITY
OF PULPWOOD
The most important factor for the integrated pulp and

paper mill is the proximity of raw materials.

Timber must

be concentrated and close to the plant site, usually within
a radius of two hundred miles, in order to effect economies

in transportation cost.

Accessibility of pulpwood is highly

significant in locating a new plant.

A perpetual, renewable

supply of pulpwood on a sustained yield basis is a must for

,
87
the industry.
Today, a wood is by far the preponderant source of
papermaking fiber .

In the past coniferous woods were pre

ferred, and to a lesser extent, are today, because of

86Albert S. Carlson, Economic Geography of Industrial
Material (New York: Reinhold Publishing Corporation, 1956),p. 317-

87Ibid., p. 318.
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their long, strong fibers.

However, hardwoods with their

short fibers are being used in an increasing percentage of
pulp manufacturing.
Demand for hardwood pulpwood is expected to continue

upward.

Plans have been announced for the construction of

almost 400 tons of new hardwood pulping capacity in the south.
Morever, greater use of hardwoods for blending with pine
1

1*1

1

88

pulps seems likely.

The Mead Corporation plant in Chillicothe, Ohio manu
factures only hardwood pulp.

However, the pulp used in the

manufacturing of the paper is a mixture consisting of 60 per
cent hardwood and l}0 per cent softwood pulp.

The softwood

pulp used in the mixture is shipped to Chillicothe from other
89 With a daily production cacompany mills in a cake form.

pacity of J4OO tons, this plant requires about 120,000 units
90
of roundwood and about 1^0,000 tons of chips per year.

West Virginia Pulp and Paper’s plant in Covington,

Virginia manufactures paper from a mixture containing equal
proportions of softwood and hardwood pulp.

Both the soft

^Herbert S. Sternitzke,
S ternitzke, "Trends in Southern Hardwood
Production", Pulpwood Production, (March 1962), p. 21}.

Interview with Joe Paul.

90Ibid.
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and hardwood pulp are manufactured in the integrated plant.
The plant requires approximately 1500 cords of pulp wood
daily.91

Most of the pulpwood is supplied by roundwood, but an

ever increasing percentage of the total is being supplied by
purchased chips.

West Virginia, with its vast forested area, large
stands of second growth timber, and its major potential as

a chip supplier from mill residue, has sufficient fibrous raw
material to support several plants of economic size.

Although

softwood timber constitutes only 11 per cent of the total reserves , 92

they are sufficiently plentiful to support a medium

size mill using a pulp mixture similar to Mead Corporation’s

Chillicothe plant.

In the western section of West Virginia,

17 per cent of the land is in Virginia pine.

Thirty or forty

years ago, many old farms in the area were abandoned, cleaned
up and planted in Virginia pine which is particularly well

suited as a pulping material. 93
The forest area - The state of West Virginia has a total
land area of nearly fifteen and a half million acres .

66 per

^interview with Julian McLaughlin.
^Forest Service, Department of Agriculture, Forest
Statistics of Wes t Virginia: 19^3 Northeastern Experiment
Station, Upper Darby, Pennsylvania, p. 1.

^Interview with Jim Dietz.
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cent of this area is forested.

The commercial forest land

amounts to about ten million acres. 9h

According to the West

Virginia Experiment Station at the University of West Virginia,
another million acres should be reforested.

Land area and forest, area
of West Virginia

Class of land

Area

Acres

Percent

Forest land:

Commercial

1C ,000,000

N on Conner c ial

Reserved
Unproductive

All forest land
ilonforest land
All land

66%
Less than 1*0%

4L,CG0
6,000
10,047, COO

66%

5,453, COO

34%

15,5CC, COO

10 c%

'^Forest Service, Department of Agriculture, Forest
Statistics of West Virginia: 19^3 Northeastern Experiment
Station, Upper Darby, Pennsylvania, p. 1.

1

Ho
Young stands of valuable trees are starting to grow on a

portion of the million acres.

Seeds of such trees as

yellow poplar, white ash, oaks, black cherry, pines and
spruces have been blown or carried into nearby fields.

FIGURE I

PERCENTAGE OF WEST VIRGINIA’S LAND IN COMMERCIAL FOREST

USE OTHER
THAN CONKERICAL
FOREST
5,500,000 ACRES
JXt/o

COMMERCIAL FOREST
10,000,000 ACRES

66%

9^E. H. Tryon, K. L. Carveil, and H. P. Berthy,
Planting Coniferous Forest in West Virginia, Circular
1U9 / West Virginia AgricuTturaT Experiment Station (West
Virginia University, August I960), P*
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An average acre of West Virginia forest grows about
one-half cord of pulpwood annually, however, in many pole

stands a thinning or improvement cutting is needed to main
tain a satisfactory rate of growth.

In most such stands a

cut of six to eight cords per acre is possible while leaving
a satisfactory residual stand for future production of saw
, . ,
96
timber.

The state has several state and federal parks.

The

largest is the Monongahela National Forest which has a

total area of eight hundred thousand acres and is a dependable source of raw material. 97

as

Its resources are so managed

to insure continuous production of good quality material.

The timber is made available for industrial use under terms
and conditions designed to meet market requirement of individual processors or manufacturers.

98

^Forest Fortune, West Virginia Bankers’ Association,

1928.
^Forest Service, Department of Agriculture, Fores t
Statistics of West Virginia: 19^3 Northeastern Experiment
Station, Upper Darby, Pennsylvania, p. 2.
^interview with G. E. Nietzold, Timber Supervisor,
Forest Service, Elkins, West Virginia.
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Forest-Land Ownership - Ninety per cent of the com
mercial forest land is privately owned.

Farmers own 33 per
cent; industrial and other private owners 57 per cent.^

FIGURE II
FOREST LAND OWNERSHIP

OWNED BY
FARMERS

33 %

INDUSTRIAL AND
OTHER PRIVATE USE

57 %

PUBLIC
LAND
, 10 %

^^Forest Service, Department of Agriculture, Forest
--- •. Northeastern Experiment
S tatls tics for Wes t Virginia: 1953
Station, p. 3-

1|6
More than 90,000 individuals own 77 per cent of the

commercial forest land.

Thirty-one individuals or corpora

tions own tracts of timberland larger than 5,000 acres;

the

aggregate of these holdings amount to 13 per cent of the

4-total
4. -> . 1°°
Ten per cent of the commercial forest land is owned

by the public.

Most of this land is in the Monongahela and

George Washington National Forests.

The state owns eighty101
three thousand acres, largely state forest and game lands.
The forest types - West Virginia is hardwood country.

Eighty-nine per cent of the commercial forest land is covered
102
with hardwood forest types.
The oak types are the most extensive; they occupy half

the forest land.

The red oak type alone takes up nearly one-

third of the forested area.

This type occupies nearly every

kind of site, from the cool, moist bottomlands to the dry
southern slopes.

Many of the red oak stands are red oak only

because the more desirable species such as white oak, yellowpoplar, and basswood have been removed.

103

1(^0Forest Service, Department of Agriculture, Forest
S tatis tics for West Virginia: 1953 Northeastern Experiment
Station, p. 2.
101Ibid.

102 Ibid.
103Ibid.
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The following graph illustrates the percentage and
types of trees found in West Virginia’s forest:

FIGURE III

WEST VIRGINIA FOREST TYPES

X SUGAR
MAPLE-BEECH SOFTWOOD
11 X
BIRCH

15 %
op

RED OAK
21 %

YELLOW POPLAR
21 %

WHITE/

\

\

oak/

9 % /CHEST#\
/nut OAK

/

9 %

■
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The chestnut oak type and the white oak type each

cover 9 per cent of the forest land.

Ches tnut oak is com-

monly found on the high, dry, rocky ridges; white oak usually

occupies well-drained, richer soils with a southern exposure.^
Two other hardwood types occupy extensive areas in

West Virginia; the yellow-poplar types. (21 per cent) and

the sugar maple-beech-yellow birch type, (13 per cent). Both
of these mixtures of various hardwoods with the type-name

species predominating.

Both typically occupy cool, moist

sites on the banks of streams or on slopes that face to the

north or east.

In certain areas, yellow-poplar invades old

fields along with hickory.

The softwood types cover only 11 per cent of the commercial forest area.

First among these is hard pine-oak, a

type that occupies sites similar to the red oak and chestnut
There is also some area in hard pine types, and
106
some in spruce types.

oak types .

^Forest
Service
-- ---.l_j, , Department of Agriculture, Far es t
t Virginia: 1933, Northeastern Experiment
S tatis tics for
.Wes
_______
Station, p. 27
10^Ibid.
106Ibid.
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Condition of the forest stands - Only ll| per cent of

West Virginia’s commercial forest land has stands of five
thousand board feet or more per acre.

This area contains

nearly half the saw-timber volume to be found in the: state.

These heavier saw-timber stands average six thousand board
„ 4feet
per acre. 107

FIGURE IV

CONDITION OF THE FOREST STANDS

5, 00b BOARD
FEET PER
K ACRE-

\ 'U- %
POLE TIMBER

33 %
SMALLER

Pole

than

site

22 -To

STANDS OF I ,500
TO 5,000 BOARD
FEET PER ACRE

^Forest
Forest Service Department of Agriculture, Fores u
Statistics for West Virginia; 19^3 Northeastern Experiment
Station, p. 3. ~~
~~

£o
Thirty-one per cent of the commercial forest land

carries stands of l,£00 to £,000 board feet per acre.^^
Thirty-three per cent of the area is in pole-timber
stands and the remaining 22 per cent is stocked to various

degrees with trees smaller than pole size.
109
have little or no commercial volume.

These stands

The growing stook - (all good trees more than five
inches in diameter), amounted to six and two tenths billion

This volume is roughly equivalent to
110
seventy-seven million standard cords, including bark.
cubic feet in 1949 •

According to a Forest Service Publication in 1961,
the figure had jumped to 8 billion cubic feet or 98 million
cords by i960.

About

0 per cent of this was in pole size

.. x
timber
. Hl
Growth and drain - West Virginia’s timber reservoir is

beginning to fill up again.

In 19^2, West Virginia’s forests

grew a total of 908 million board feet of saw timber.

During

this period only Lj.13 million board feet were removed from the

1 ^Forest Service Department of Agriculture, Forest
Statistics for West Virginia; 19£3 Northeastern Experiment
Station, p. 3 •

109 Ibid.

110Ibid.
111The Timber Resources of Wes t Virginia, United States
Department of Agriculture, (Washington, D. C. : United States
Printing Office, 1961), p. £•
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forest in commercial cuttings.

Growth of growing stock

amounted to about I4O7 million cubic feet while drain was only

about 108 cubic feet.^^

This would be a net increase of

about 2.8 million cords annually.
This favorable growth-drain relationship indicates
that the forest of West Virginia could support additional

Indus tries.

A recent forest survey of West Virginia has been

made by the forest service, but the results will not be avail
able to the public until late summer or early fall 1963 •

’//hen

this is available to the public a more up-to-date estimate can

be made.
Probable costs and availability of material suitable

for hardboard or pulping processes - Based upon figures ob
tained from the 19U9 survey, West Virginia has 33-3 million

cords of hardwood pole timber size trees and 3-3 million cords
of softwood pole timber size trees. 113

Forest Service in 1961 are as high as

Estimates made by the

million cords,

How-

ever, many trees outside the standard size class, of 3 to 11
Inches in diameter L). feet from the ground, could be harvested

in a practical situation increasing this total considerably.

112The Timber Resources of West Virginia, United States
Department of Agriculture, (Washington: U. S. Printing Office,
1961), p. 5.

■^^porest Service Department of Agriculture, Forest
Statistics for West Virginia; 1933 Northeastern Experiment
StationP• 3 •

i
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What to do with the thinnings from the dense young

stands of timber is a major problem in the state. The 19^9
survey of West Virginia forests shows a net annual growth of

pole timber trees of 16^,800 cubic feet of hardwood and 6,2 00
cubic feet of softwood.

The annual drain varies, but in

191|9 it was only 3U,100 cubic feet of hardwoods and i|,200

cubic feet of sof twoods 3^^’

This annual drain is only 20

per cent of growth.

This net growth indicates a need for more markets for
The state has approximately three and a
116 Much of this
half million acres in pole timber stands.

the pole size tree.

pole timber is in stands in which a cut of six to eight cords
per acre is desirable as a timber stand improvement measure.

This would leave a satisfactory residual stand for future production of saw timber. 117
Last year West Virginia Pulp and Paper bought approxi

mately 160,000 cords of pulpwood from West Virginia’s forests.
About 20 per cent or 32,000 cords of the softwood was shipped

from the western section of West Virginia via a concentration

^Forest Service, United States Department of Agri
culture. Forest S tatistics for West Virginia; 193>3* North
eastern Forest Experiment Station, Upper Darby, Pennsylvania.

^Ibld.

116Ibid.

55
yard in Milton.

Farmers receive approximately §ll|.00 per

cord for softwood delivered to the siding.
bought from this area. 119

No hardwood is

In the fiscal year of 1962 the West Virginia Pulp and

Paper Corporation bought 13,000 cords of pulpwood from con-

tractors who cut their wood from the Monongahela National For
est in West Virginia.

were softwood.

Of this total, only about 500 cords

Farmers received approximately $11.00 per

cord for hardwood and $12.00 per cord for softwood delivered

to concentration yards at rail sidings.
The Forest Service would like to sell more than the
13,000 cords but have no market for this wood.

They have an

annual allowable cut of 86,000 cords of pulpwood on a planned
,
.
12 0
basis.

This poletimber is very reasonably priced and is com-

petitive with all regions of the United States.

From 1954 to

1957 Mead Corporation bought a substantial amount of pulp wood

from dealer’s storage yards in West Virginia.

The price upon

1

Interview with Julian McLaughlin, Wood Procuring
Agent for West Virginia Pulp and Paper, during interview.
^"^Interview with Jim Dietz, State Forester.
12 0

Interview with G. E. Nietzold, Timber Supervisor,
Forest Service, Elkins. West Virginia.
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delivery to the storage yards was §13.00 per unit of hardwood

and $15.00 per unit of softwood

Currently West Virginia Pulp and Paper is paying ap
proximately this amount for West Virginia pulp wood delivered
122
to such yards.
A mill located in most West Virginia areas

could obtain wood delivered to the mill for the above price

or lower .

Stumpage prices in West Virginia are among the lowest
in the nation.

$8.32 per cord.

Stumpage prices range from $0.50 per cord to

This is an average of $l|.00 to $5-00 per cord.

The National Forest in West Virginia will enter into long-term

contract for stumpage at prices of $0.50 to $1.50 per cord.
The price is determined by the availability of the stand.

Much

of this would come from improvement cutting but would be easily
harvested•

Cordwood on privately-owned land can be obtained

for approximately the same price.

In some areas, where timber

is very accessible, the cost of stumpage may be as high as

$1.50 per cord, but the majority of the material can be pur123
chased at the present for $1.00 or less.

interview with M. F. Hafele, Procuring Agent for
Mead Corporation in Chillicothe, Ohio.
122Interview with Julian McLaughlin, Procuring .Agent
For West Virginia Pulp and Paper in Covington, Virginia.

12^Clark Row and Sam Guttenberg, "Why Pulpwood Stump
lip
age Prices Vary", Pulpwood Production (October 1961), P* 14*
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Mr. Nietzold, of the Forest Service, said that hard-

wood stumpage is currently selling for an average price of

$0.96 per standard cord, while softwood stumpage sells for
an average price of $2.67 per cord.

Stumpage is advertized

for sale at an average price of $0.71 for hardwood and $2.06
for softwood.*'*^

Live cull trees could be another source of raw material.
Here is an unlimited supply of material available to an indus

try using timber in a chemical and/or mechanical breakdown
process.

Survey figures list 6.I4 million cords of live cull
125 These cull trees could be obtained
trees in West Virginia.

for the cost of harvesting, as the wood owners are anxious to
rid their forest of these poor form trees.
Statistics show that at least 398 million board feet
126 Logging
of lumber were produced in West Virginia in 1961.

residual is commonly left in the woods and the greatest part

of it can be obtained by chipping it in the forest and hauling it to the mill.

To estimate the annual volume available

12^Interview with G. E. Nietzold, Timber Supervisor,
Forest Service, Elkins. West Virginia.
^•^^Forest Service, United States Department of Agri
culture. Forest Statis tics for West Virginia; 1953* North
eastern Forest Ex p e r iment Station, Upper DarUy, Pennsylvania.

^Sawmill Product!on 1961 , (Charleston: West Virginia
Department ofNatural Res ources - Division of Forestry. Feb
ruary: 1963- Photo'copy of original.
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would be very difficult.

However, with the timber now grow-

ing faster than it is being cut, there is every reason to
assume a continual harvest in West Virginia of more than 350
million board feet of lumber annually.

Based upon the Use

and Waste of Timber charts as compiled by the United States
Forest Service in Report #2p, May 191|7, about one third of

the timber cut becomes lumber, another one third sawmill
127
waste and one third logging waste.
In many areas, where pulp wood is purchased, mill
128
owners are bringing in tree tops with the timber.
There
is

no established price on this material, but it could pro-

bably be obtained for the asking.
Chips from sawmill residuals offer a very large ad

ditional source of fibrous raw material in this country.
Many sawmills in the state are now burning this material, but

a small amount is being turned into chips and sold to out of
state pulp mills.

Again, the annual volume available is not

exactly known, but based upon the Use and Waste of Timber
Charts, published information on chipping operations at mills,
and the United States Forest Service Station Paper

entitled

127Sawmill Production 1961, (Charleston: West Virginia
Department of Natural Resources - Division of Forestry. Feb
ruary: 1963- Photo copy of original.

128Ibld.
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"Sawmill Waste in Maryland" , ^9 it is reasonable to conclude

that one half cord of wood chips can be obtained per thousand
board feet of lumber cut.

West Virginia, with some of the largest hardwood lumber
mills in the world, had a sawmill production of 398,000,000
130
board feet in 1961.
Both softwood and hardwood chips could

be obtained from sawmill residual.

Costs of debarking and chipping equipment are high,
$^8,000 for complete operation, but returns are sufficient to

justify the investment if a mill has a daily capacity of 10,000

board feet per day or greater.

The sawmill operator with a

good chip contract would be in a better position to compete in
the lumber market.

Mead Corporation is presently buying chips from West
Virginia * s mills for their Chillicothe plant, and it has been
reported that they are paying $£.00 per ton plus $l.£0 freight
,
charges
. 131

It is to be assumed that this chip price, or a

lower price, would be standard for the state since it has been

very profitable for the operators.

Mr. Nietzold said that

l^sawmill Production ____
1961, (Charleston: West Virginia
Department of Natural Resources - Division of Forestry. Feb
ruary: 1963- Photo copy of original.
^Oibid.
■^interview with H. L. Morgan.

i
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Mead Corporation was buying considerable chips from mills in
the National Forest area.

WATER SUPPLY

Water is the commodity used in largest quantity in the
manufacture of pulp and/or paper.

From the beginning to the

end of the process. pulp is handled in water suspension rare

ly over 6 per cent consistency (solids) which means about
seventeen times as much water as pulp.

The over all consump-

tion may be anywhere from twenty-five to one hundred thousand
132 Mead Corporation’s
gallons per ton of finished paper. J

plant in Chillicothe, which has a four hundred ton daily capacity, uses about thirty-seven million gallons of water per

day, or about ninety-two thousand five hundred gallons per ton
of finished paper. 133
The water should be clean, of good color if white

papers are being made, and free of excessive amounts of dis-

solved solids.

The supply must be adequate year round. 134

Most mills rely on surface streams or lakes, but some plants

1-52Albert S. Carlson, Economic Geography of Industrial
Material, (New York: Reinhold Publishing Corp., 1956), p. 320.
133Statement by Jim Paul, District Procuring Agent for
Mead Corporation during interview.
1 ^Albert S. Carlson, Economic Geography of Indus trial
Material, (New York: Reinhold Publishing Corp., 195’6), P- 320.
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like Mead Corporation in Chillicothe obtain their entire water
supply from subsurface wells.
The principal qualities of water that determine its

suitability for pulp or paper mills purposes are:1-^
(a) Color - Water having little or no
color is essential for the manufacturing of
most paper. Almost all natural water has
some color which must be removed by simple
filtration or by chemical treatment.
(b) Suspended matter - Suspended matter
is troublesome in the manufacture of pulp and
must be filtered out.

(c) Iron in water - The presence of iron
in water is most objectionable, since cellulose
has the property of absorbing iron and other
metals from dilute solutions. Iron may be re
moved by methods of coagulation and filtration.

(d) Manganese in water - The presence of
manganese in the water supply of a paper mill may
be exceedingly troublesome. Manganese is a re
latively infrequent component of water and when
present is usually in small amounts. It is more
frequently found in ground waters, although it has
been found in many surface waters . It may be re
moved by the same method as iron.

(e) Hardness - It is a distinct disadvantage
to use hard water in washing pulp, particularly
sulphite pulp, since insoluble calcium and magnesium
resinates are formed; these deposit on the fiber
making subsequent bleaching difficult. Soft water
then, is much to be preferred. The softening of
the entire supply of water to be used in a pulp
or paper mill is not as a rule economically
feasible. Many processes at the pulp mill re
quiring water can operate effectively with hard water.
^'’statement by M. F. Hafele during interview.

1^6J. Newell Stephenson, "Auxiliary Paper Mill Equipment” , Pulp and Paper Manufacture, Volume U,(New York: Mc
Graw-Hill Book Company, Inc. 1955) > PP* 588-603.
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SUMMARY OF CHEMICAL DATA

Sample point
Number

River

Total
Alkalinity
(ppm as
CaC03)

Hardness
(ppm as
CaCo3)

Chlorides Solids
(ppm as (ppm)
Cl ion)

Kanawha

76

80

38

165

KE-1 (1.0)
at
Charleston

Elk

25

39

7

108

K-60 (71+-1+)
at
Chelyan

Kanawha

1|2

58

5

111

KG-5 (6.1+)
at

Gauley

16

25

3

70

1+7

55

7

115

8

1+5

3

108

67

152

13

560

K-25 (31.D
at
WindfieId

Jodie
KNG-22 (28.6) Greenbrier
at
Alders on

MT-9 (18.8)
at
Grafton

Tygar t

0G-60 (71+-7)
at
Henlaws on

Guyandot

West Virginia - Water Quality Network, State of West Virginia,
Department of Natural Resources, Division of Water Resources,
Charleston, West Virginia. 1960-1961.

In order to ensure a supply of water of uniform quality,
it is necessary in the case of nearly all pulp and paper mills,

to resort to some method of purification. 137

The majority of pulp and paper mills depend upon surface
water from ponds, lakes or rivers for their supply.

Such water

invariably contains color, suspended matter, iron, and possibly

manganese and require treatment according to the requirement of
138
each individual mill.

If rivers in West Virginia, as most other rivers in the

United States, were used as a source of water supply for a
pulp or paper mill, methods of purification would be required.

The amount and cost of such purification would, of course, vary
with location.

West Virginia's forested watersheds provide ample supplies of water for industrial purposes.

In addition to the

Ohio and Lower Kanawha rivers, West Virginia has several streams

that could furnish sufficient water for the operation of an

integrated pulp and paper mill.

These streams are located in

heavily forested areas.
A pulp mill having a capacity of three hundred tons

per day is definitely of economic size.

137

Such a mill has

Uti PXIQXIO UXX ,
nvu>4.ixwx j
~
------------- — Equipment"
■*
x
Newell >->Stephenson,
"Auxiliary
Paper .Mill
Pulp and Paper Manufacture, Volume 1|, (New York: McGraw-Hill
Book Company, Inc. 1955), PP« 588-603.
J.

138_.
. .
Ibid.

66

water requirements of twenty five to thirty million gallons
per day.
On the Elk, Gauley, New, Guyandot, and Kanawha rivers

in the upper Kanawha River basin and the Tygart River in the
Monongahela River Basin there are sites where, even at mini

mum flow, water discharge is well above these requirements.

New River - At Hinton, below the Bluestone Reservoir
on the New River, a twenty one year average daily flow is

Lj.-9/lO billion gallons per day. 139

The lowest daily flow on

record is two hundred and seventy one million gallons per day.
11} 0
This was recorded in 19^1-

Upper Kanawha River - The Kanawha River at Kanawha
Falls, West Virginia, located two miles downstream from the

confluence of the New and Gauley rivers, has an average eighty
year discharge of eight billion gallons with a minimum dis-

charge of four hundred and sixteen million gallons which was
11|1
recorded on August 15, 1930*

Elk River - The Sutton Reservoir on the Elk River in

Braxton County, has a minimum release of fifty million gallons

139Geological Survey, Surface Water Supply of the
United States, Part 3-A, (Washington: United States Govern
ment Printing Office 1959), P« 66.
1^°Ibid.
1^1Ibid.
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.
142
per day.

However, the normal flow of the stream would be

grea ter.
Gauley River - The Summerville Reservoir on the Gauley

River, in Nicholas County, will be completed within the next
three or four years.

This reservoir will have a minimum re-

lease of sixty five million gallons per day. 143
Guyandot River - The Justice Reservoir on the Guyando u
River, a few miles north of Logan, has been authorized and

construction is expected to begin in 1965•

Completion is ex

pected in 1967 or 1968.

This reservoir at minimum release
• •
will have a discharge sufficient to support a pulp mill. ILL
Tygart River - The Tygart reservoir, located near

Grafton, West Virginia on the Tygart River, has a nineteen

year average daily discharge of one and a half billion gal
The lowest daily flow on record is one hundred and
149
sixty two and a half million gallons recorded in 1957. '

lons .

Big Sandy River - The Big Sandy River near the con
fluence of the Tug and Big Sandy Rivers has an average
^Geological Survey, Surface Water Supply of the
United S tates, Part 3-A, (Washington: United States Govern
ment Printing Office 1959), p. 66.
■'■^Statement made by Mr. Bumbgardner, Corp of Engineer,
during interview.
^44-statement made by Kenneth B. Old, Jr., Corp of
Engineer, during interview.
■^'’Geological Survey, Surface Water Supply of the
United States, Part 3-A, (Washington: United States Governwent Printing Office 195>9), P> 66.
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nineteen year daily discharge of two hundred fifty million

gallons per day and a minimum discharge of sixty five millionP^
Ohio River - The Ohio River near Point Pleasant, about

1,200 feet above the confluence of the Kanawha and Ohio Rivers

has an average daily discharge of approximately forty trillion

gallons and a minimum daily discharge of several billion
gallons.
Lower Kanawha River - The Lower Kanawha River at

Charleston has an eighteen year average daily flow of nine

trillion gallons and a minimum daily flow of about 1^0 mil
lion gallons recorded in 19^3-^^^

Greenbrier River - The Greenbrier River at Alderson,

West Virginia has a sixty two year average daily discharge of

one and a fourth billion gallons.

However, the minimum flow

is far below the daily requirements of a pulp and paper mill
and some auxiliary source of water would be necessary during

periods of small discharge. 1119

■^Geological Survey, Surface Water Supply of the
United Slates , Part 3-A, (Washington: United States Government Printing Office, 19^9), P- 2i|lj.

•^Ibid, p. 21|1|
111 8 Ibid. p. 239

^Ibid. p. 223
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WEST VIRGINIA IS ONE OF THE BEST DRAINED STATES
IN THE NATION. A GREAT PERCENT OF THE ROUGH LAND IN
THE STATE IS TRACEABLE TO THE FACT THAT RIVERS HAVE
CUT INTO THE EARTH'S SURFACE IN FORMING THEIR DRAIN
AGE PATTERN.
WEST VIRGINIA HAS SEVERAL MAN MADE
LAKES BUT NO LARGE NATURAL LAKES.
THE SUDDEN
CHANGES IN ELEVATION, HOWEVER, RESU LT IN M AN Y RA PIDS
AND FALLS ON THE SMALLER STREAMS.
SINCE THE CENTRAL PORTION OF WEST VIRGINIA IS
HIGHER THAN THE SURROUNDING LAND, WATER DRAINS OFF
IN ALLDIRECTIONS FROM THE STATE AS THE SEVEN DRAIN
AGE
BASINS INDICATE. MOST OF THE WATER DRAINING
-40°-FROML THE STATE FINALLY FLOWS INTO THE OHIO RIVER.
OF THE 350 MILES OF NAVIGABLE STREAMS IN WEST
VIRGINIA, THE MAIN ONES USED IN WATER TRANSPORTATION
ARE THE OHIO, KANAWHA AND MONONGAHELA. THEY CAR
RY A HUGE JONNAGE IH.SAND, GRAVEL, COAL, PETROLEUM,
AND OTHER'BULKY MATERIAL. MANY STREAMS ARE IM
PORTANT IN AN INDUSTRIAL, DOMESTIC, AND RECREATION
AL WAY.

I
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G-round Water - Ground water is used in many community

water systems and for special industrial uses.

The principal

wells of the state, with flows of between one hundred and one

thousand gallons per minute, have an average depth of less

than eighty feet.

Studies show that an underground pool ex

tends the length of the Ohio River, and as far as the survey
can be determined, the supply of ground water in tha t area is
150
almost limitless.
TRANSPORTATION FACILITIES
The integrated mill requires transportation for incoming

wood, outgoing paper and paper products and incoming supplies.
This transportation may be rail, road, or river.

transportation for supplies is a necessity.

Reliable

Maintaining a

large stock of chemicals is not feasible and shipment of these
commodities must arrive between the time that the storage space

in the mill become available and the time that the supply becomes exhausted. 151
West Virginia, in spite of its rough topography, is

reasonably well endowed with transportation facilities.

•^Forest Fortune, West Virginia Banker Association
1958, p. 157

1^1Albert S. Carlson, Economic Geography of Industrial
Material (New York: Reinhold Publishing Corporation! 195b)
pp. 320-321.
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Railroads - Several of the nation’s largest and twenty
three small railroads serve this area with freight, express

and passenger service.

They include the Baltimore and Ohio,

Chesapeake and Ohio, Western Maryland, New York Central,
Pennsylvania, Norfolk and Western, and the Virginian.1-’2
Highways - The topography is rough, but offers no

unusual difficulties in the harvesting of timber.

equipment can be used to advantages.

Modern

Modern highways serve

this area and are supplemented by minor roads which give access to all points within the state.

Total mileage of prim-

ary and secondary roads is thirty one thousand, two hundred
and fifty six. 1^3 The West Virginia Turnpike extends from
Charleston through Beckley to Princeton in the Central portion
of the area and several other turnpikes are planned.

Hard-

surface highways give easy and rapid access to all parts of

the area and are supplemented by minor roads.

Timber opera-

tors need only build logging roads to move logs from the woods
to public roads.

In most areas, where pulp wood would be har-

vested, the stands are second growth and many logging roads
have previously been built.

1^2Sam Clagg, and Robert Britton, West Virginia Atlas,
Department of Geography, (Huntington: Marshall University 1955)
1^-^,,West Virginia, The Natural Location for Industry ,
Advertisement. New York Times, April 27, 1952.
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HIGHWAYS IN WEST VIRGINIA

ROUGH SURFACE HAS LONG BEEN A SERIOUS HANDICAP
TO WEST VIRGINIA'S ROAD BUILDING. IT HAS ALSO ADDED
TREMENDOUSLY TO THE COST OF ROADS BUILT. THIS IS
OFTEN AN AVERAGE OF FIVE OR MORE TIMES THE PER MILE
COST OF ROAD BUILDING IN SOME FLAT WESTERN STATES.
DIFFICULTY OF TRAVEL OVER OUR ROUGH GROUND
PLAYED AN IMPORTANT PART IN DETERMINING WHEN AND
HOW VARIOUS PARTS OF THE STATE WERE SETTLED.
WEST VIRGINIA FINALLY HAS A NETWORK OF EAST
WEST AND NORTH-SOUTH ROADS WHICH GIVE FAIR ACCESS
TO ALL PARTS OF THE STATE AND ACROSS IT TO OTHER
STATES IN ALL DIRECTIONS.
WEST VIRGINIA NEEDS MORE, WIDER, STRAIGHTER,
AND BETTERROADS THAN IT NOW HAS. MOST OTHER STATES
HAVE THIS SAME NEED. THE PER MILE EXPENSE OF ROAD
BUILDING IN WEST VIRGINIA WILL ALWAYS BE A HANDICAP
IN GETTING THE NEEDED ROADS BUILT.
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Waterways - Facilities for water transportation are
conveniently located for use by industries which forward or
receive bulk shipments.

There are three hundred and fifty

miles of navigable streams in West Virginia.

The main ones

used in water transportation are the Ohio, Kanawha and Mon-

, -> ihhh
ongahela.

The Kanawha River channel extends more than

ninety miles inland from the Ohio River making barge transportation available to all points on the Ohio and Mississippi
.
155
River system.

PROXIMITY TO MARKETS

Proximity to market is an important factor.

Fully

integrated mills have had to sacrifice convenience to markets in order to be near a supply of wood.

This is not

serious for large volume mills where orders are for a carload

or more of one grade of paper.

Also, if the buyer can anti-

cipate their requirement well in advance quick deliveries are
not required. 156
West Virginia is well located in respect to markets.

Fifty per cent of the nation's population, 60 per cent of its

^Southern Wes t Virginia Invites you to Share Its
Woodwealth, West Virginia Bankers Association, I960.

x^Sam Clagg, and Robert Britton, West Virginia Atlas
Department of Geography, (Huntington: Marshall University, 1955)
■L^Albert S. Carlson, Economic Geography of Indus trial
Material, (New York: Reinhold Publishing Corp., 1956), p. 3^1 •
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buying power and over one-half of its one hundred largest
cities are located within five hundred miles of West Virginia’s geographical center.

Major railroads, waterways,

and highways connect the state with the large urban centers. 157
POWER REQUIREMENT

The importance of power can be illustrated by the fact
that a large integrated pulp and paper mill making kraft
paper and kraft board, uses 18,000 to 20,000 pounds of steam

per ton of finished products.

Steam is needed for cooking,

heating,drying and other uses in addition to the steam re

quired for power generation.

Power consumption per ton of

finished product, including auxiliaries, is 760 kwh at this
mill.1^8

The Mead Corporation plant in Chillicothe is currently
using eight hundred tons of coal per day to generate the re

quired steam to operate their plant. 159

Power and fuel will be available in quantity in all

parts of West Virginia for a long time to come.

For industries

157 Look to West Virginia, Charleston: Columbia Gas
Sys tern.

1 ^Albert S. Carlson, Economic Geography of Industrial
Material, (New York: Reinhold Publishing Corp., 1956) P* 322.

"^Statement made by Mr. Morgan during speech.

77
UNITED FUEL GAS COMPANY
Small Industrial Rate
Volume Per
Month--Mcf

2,000
3,000
5,000
10,000
15,000
20,000
25,000
30,000
35-000
49■000
45,000
50,000
75,000
100,000
150,000
200,000
250,000

BASE RATE
Avg./Mcf
9

Total Post
4

1,500.00
1,500.00
2,300.00
4,450 f00
6,600.00
8,750.00
10,850.00
12,950
15,050.00
17,150.00
19,200.00
21,250.00
31,500.00
41,750.00
62,250.00
82,750.00
103,250.00

.7500
.5000
. 4600
.4450
. 4400
.4375
.4340
.4317
.4300
.4288
.4267
.4250
.4200
.4175
.4150
.4138
.4130

BASE RATE INC. F.G.A.
Total Cost
Avg./Kef

4

4

1,500.00
1,665.00
2,675.00
5,200.00
7,725.00
10,250.00
12,725.00
15,200.00
17,675.00
20,150.00
25,000.00
25,000.00
37,125.00
49,250.00
73,500.00
97,750.00
122,000.00

.7500
.5500
.5350
.5200
.5150
.5125

.5090
.5006
.5050

.5038

.5000
.5000
.4950
.4925

.4900
.4888
.4880

Next 18,000 Mcf @ .43
Next 20,000 Mcf @ .42
Over 40,000 Mcf @ .41

First 2,000
Next 18,000
Next 20,000
Over 40,000

Min. Charge $1,500/Mo

Min. Charge $1,500/Mo.

First 2,000 Mcf @ .505

Mcf
Mcf
Mcf
Mcf

@
@
@
@

.5800
.5800
.4950
.4850

Includes PGA Increase
of 7.50.^ per Mcf
Effective 12/31/55

Effective 11/1/61
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UNITED FUEL GAS COMfANY
Large Industrial Rate
Volume Per
Month--Me f

_____ BASE RATE
Total Cost
Avg./Mcf
:i?

2,000
3,000
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000
100,000
120,000
150,000
200,000
250,000
300,000
400,000
500,000

40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
46,350.00
57,450.00
75,950.00
94,450.00
112,950.00
148,950.00
184,950.00
First 2,000
Next 18,000
Next
20,000
Next
80,000
Next 180,000
Over 300,000

20.0000
13.3333
8.0000
4.0000
2.6667
2.0000
1.6000
1.3333
1.1429
1.0000

Mcf @ .475
Mcf @ .40
Mcf @ .39
Mcf @ .38
Mcf@ .37
Mcf @.36

Min. Charge $40,00/Mo.

.8889

.8000
.5333
.4000
.3863
.3830
.3798
.3778
.3765
.3724
.3699

BASE RATE INC. P.C-.A.
Total Post
Avg./Mcf

I

$

40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
40,000.00
46,250.00
55,350.00
68,700.00
90,950.00
113,200.00
135,450.00
178,950.00
222,450.00

First 2,000 Mcf
Next 18,000 Mcf
Me
Next 20,000 Mcf
Next 80,000 Mcf
Next 180,000Mcf
Over 300,000Lcf

@
@
@
©
@
@

20.0000
13.3333

8.0000
4.0000

2.6667
2.0000
1.6000
1.3333
1.1429
1.0000
.8889
.8000

.5333
.4625
.4613
.4580
.4548
.4528
.4515
. 4474
.4449

.5500
.4750
.4650
.4550
.4450
.4350

Min. Charge $40,000/Mo.

Includes PGA increase of
7.50? per Mcf
Effective 12/31/55

I

Effective 11/1/61
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APPALACHIAN POWER COMPANY
(See Sheet No. IB for Applicability)

2nd Revision of Original Sheet No. 27A
P. S. C. W. Va. No. 1
Cancelling
1st Revision of Original Sheet No. 27A

Tariff L. C. P.
(Large Capacity Power)
After April 1, 1955, this tariff will be available only to customers then being served at the rates
set out herein and at the present service location.

(C)

AVAILABILITY OF SERVICE.
Available for power service. Customers shall contract for a definite amount of electrical capacity in kilowatts
which shall be sufficient to meet normal maximum requirements, but in no case shall the capacity contracted for
be less than 1,000 kw. The company may not be required to supply capacity in excess of that contracted for
except by mutual agreement. Contracts will be made in multiples of 100 kw.
RATE.
Primary Portion:
First
1,000 kw of monthly billing demand as determined below
$4.42 per kw
Next
3,000 “ “
“
“
«
................................................. 3.43 “ “
All over 4,000 “ “
“
“
“
................................................. 2.92 “ “
The customer shall be allowed 315 kwhrs for each kw of monthly billing demand billed
hereunder.
Secondary Portion: Energy in excess of 315 kwhrs per kw of monthly billing demand
$.00465 per kwhr
Reactive Demand
For each kilovar of lagging reactive demand in excess of 50%
Charge:
of the kw of monthly billing demand
$.25 per kvar
RATE ADJUSTMENT.
In any monthly period when metered kwhrs are less than 315 kwhrs per kw of monthly billing demand, the
customer shall receive a credit on such deficiency in kwhrs at
ataa rate of .06 cents per kwhr.
DELIVERY VOLTAGE.
The rate set forth in this tariff is based upon the delivery and measurement of energy at standard voltages
established by the company of not less than approximately 2,300 volts delta nor more than approximately 12,000
volts wye. Where service is delivered from lines operated at a nominal voltage of approximately 12,000 volts
wye or less, service hereunder shall be delivered and measured at the primary voltage of the said line.
Where the company has established for an area distribution voltages above the limit set forth in the second
sentence of the next preceding paragraph, and where the customer owns, operates and maintains all equipment
and apparatus beyond the delivery point of service which are necessary for receiving and purchasing electric
energy at the primary voltage of such lines, bills hereunder shall be subject to a credit of $.25 per kw of monthly
billing demand.
MINIMUM CHARGE.
This tariff is subject to a minimum monthly charge equal to the primary portion of the rate set forth above
as applied to the customer’s monthly billing demand under the customer's contract, subject to (a) adjustments
as determined under the “Fuel Clause,” (b) credits as determined under clause entitled "Delivery Voltage,”
(c) credits as determined under clause entitled "Rate Adjustment,” (d) “Reactive Demand Charge.”
PAYMENT.
This tariff is net if account is paid in full within 20 days of date of bill. On all accounts not so paid, an
additional charge of 2% of the total amount billed will be made.
FUEL CLAUSE.
This rate is based upon the weighted average cost of fuel consumed by Appalachian Power Company at its
principal generating stations. For the purpose of computing fuel costs under this fuel clause, the price per ton
paid for coal will be based solely on purchases from non-affiliated mines.
If during any monthly period such average cost is above 18.0 cents per 1,000,000 BTU by at least .5 cent,
an additional charge during the second month thereafter will be made on rhe actual kwhrs used during said
second month at the rate of .00525 cents per kwhr for each full .5 cent increase in the cost of fuel above 18.0 cents
Pef IMuring anVmonthly period such average cost is less than 18.0 cents per 1,000,000 BTU, the bill rendered
to the customer for the second succeeding month shall be decreased by an amount equal to the actual kwhrs
used during said second month at .00525 cents per kwhr if the cost of fuel is in the range 17.50-17.99 cento per
million BTU; by twice .00525 cents per kwhr if the cost of fuel is in the range 17.00-1/.49 cents per million B 1 U;
etc.
DEMAND MEASUREMENT.
The billing demand in kw shall be taken each month as the highest single 30-minute integrated peak in kw
as registered during the month by a demand meter or indicator, or, at the company s option, as the highest
registration of a thermal type demand meter or indicator, but the monthly billing demand so established shall
in no event be less than 60% of the contract capacity of the customer, nor less than 1,000 kw.
The reactive demand in kvars shall be taken each month as the highest single 30-minute integrated peak
in kvars as registered during the month by a demand meter or indicator, or, at the company’s option, as the
highest registration of a thermal type demand meter or indicator.
TERM OF CONTRACT.
Contracts under this tariff will be made for not less than 1 year with self-renewal provisions for successive
periods of 1 year each, until either party shall give at least 60 days’ written notice to the other of the intention
to discontinue at the end of any yearly period. The company will have the right to make contracts for periods
of longer than 1 year.
SPECIAL TERMS AND CONDITIONS.
See Sheets No. 2, 3, 4, and 4A for Terms and Conditions of Service.
This tariff is available to customers having other sources of energy supply.

(C)

Indicates change.
Issued by
Joe P. Gills, Vice President and General Manager
Roanoke, Virginia

Issued April 23, 1963

Effective May 23, 1963
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using large units of power, local power costs are quite favor

able in West Virginia.

For small and medium users, rates are

competitive with those of adjacent states.1^0
Electricity - Keeping pace with industrial expansion,

the public utilities of West Virginia have increased produc
tion of electric energy by 287 per cent since 19^0 and by 170
per cent since 191+5- DX
The utilities, through development of steam and hydro
electric plants and construction of transmission lines, have

supplied West Virginia with abundant electric power at moderate cost.

The Appalachian Power Company, Kentucky Power Com

pany and Kingsport Utilities, Inc.,and the Monongahela Power

Company and Potomac Light and Power Company, companies which
serve this region, have a combined generating capacity of over

3,650,000 killowatts.
Coal - With respect to energy fuels, the. state is

richly endowed.

Its coal reserves are practically inex-

haustible and for many years it has led the nation in production of high grade bituminous coal.
160Albert S. Carlson, Economic Geography .of Industrial
Material, (New York: Reinhold Publishing Corporation, 195o)
p. 322 ■ ’

161.West Virginia, The Natural Location for Industry
Advertisement, New York Times, April 27, 1952.
162 Look to West Virginia, Charleston: Columbia Gas
System.
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Gas

Petroleum and natural gas of good quality are

present in quantity.

Heavily concentrated in the Ohio and

Kanawha River valleys, but spreading throughout much of the

s tate , transmission and distribution lines of the Columbia
Gas System carry abundant supplies of natural gas to West
162
Virginia industry.

The trend today is for a mill to build its own power
system and have tie-ins with local power companies lor emer-

gency and peak load needs.

West Virginia's abundant coal

reserves would ensure a cheap source of energy fuel for such

a system.
LABOR SUPPLY
In general, new mills are located within twenty to

twenty five miles of an urban area population of ten to fifty
thousand in order to have a continued source of labor supply.

Before erecting a new mill, it is extremely important to size
up the local labor supply and to learn the prevailing attitude

of labor in the territory.

The pulp and paper industry has

been fortunate over a period of years in labor relations.

It

is more important, in most cases, to have available a continu-

ous source of semiskilled labor rather than skilled labor.
■^Albert S. Carlson, Economic Geography ofIndus trial
Material (Reinhold Publishing Corp., 1956)? P- 322 •
163pbid.
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The merit of this decision is based on the fact that the

native population can adapt itself to various pulp and paper
operation when trained by experienced supervisors, and specialized and skilled workers can be brought in when necessary.164

Plenty of workers are available in West Virginia for

the manning of industry.

Workers are well distributed over

the state so a new industry could be completely staffed any
where right from the start.

Many available workers have had

experience in agriculture, mining, industry or lumbering and
could quickly adapt their skill to the needs of a pulp and
paper industry.

At no time in recent years has industry suffered a
shortage of labor.

Even during peak production periods of

World War II, West Virginia was able to send industrial

workers to other industrial areas as well as supply the de-

, of- its
. .
. n . .
165
mands
own industries.
A few scattered 19^6 reports of West Virginia lumber
firms indicated that minimum wages - which tend to be maxi-

mum wages

were $1.00 an hour in the smaller establishments

and a little higher in the larger ones.

Hourly rates of

16i[Albert S. Carlson, Economic Geography of Industrial
Material (New York: Reinhold Publishing Corp., 19b6) P* 3^2.

“L^^West Virginia, The Natural Location lor Industry ,
Advertisement, New York Times, April 27, 1952.
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$2.00 were extremely rare even for the most skilled jobs in

the largest mills.

To secure workers at the union scale

would present no problem in this area.

AVAILABILITY OF CHEMICALS AND SUPPLIES
Proximity to sources of major items is definitely an

advantage not only in lower transportation costs, but also
in certainty of supply.

1^7

Availability of machine parts and maintenance services
,
,
. ,
168
must also be considered.

West Virginia’s Kanawha Valley is one of the largest
chemical centers in the world making accessiability of

chemicals no problem to potential industrial users.

Prox

imity to source of such chemicals would ensure certainty of
supply and lower transportation cost would permit a price

advantage.
Machine parts and maintenance service could be well
met by a good rail system connecting the major industrial

centers .

166Thomas R. Ford, The Southern Appalachian Region
(Lexington: University of Kentucky Press, 1962)/ p. 21(.O.

loLlbert S. Carlson, Economic Geography of Industrial
Material, (New York: Reinhold Publishing Corp., 1936), P* 326.
168Ibid.

8li
The Bowaters Southern Paper Corporation's paper mill

in Calhoun, Tennessee will serve to illustrate the volume of

chemicals used by pulp and paper mills.

This plant with a

daily capacity of approximately four hundred tons requires

sixty tons of chemicals in a twenty four hour period. 169
The following chemicals are those most commonly used

in neutra sulphite, semichemical and sulphate pulp and paper
manufacturing:

17 0

Light Soda Ash
Caustic Soda
Liquid Chlorine
Hydrated Lime
Salt Cake
Sodium Sulphate
Bright Sulphur
GENERAL LIVING CONDITIONS
West Virginia is a pleasant land in which to live.

The state has a large number of good colleges and churches,

service clubs, civic organizations, stores, shops, banks,
business and professional services.

Sports enthusiasts such

as hunters, fishermen, hikers, golfers, swimmers, and even
skiers will find a proper setting here.
14.0

-

Economic Geography
7Albert S. Carlson,
C—----- , ---------. „ of Industrial
Materials , (New York: Reinhold Publishing Corp.,1956),, p. 326.

^Pennsylvania Power and Light Company, Paper and Wood
Puljo Manufacturing Advantages in Central Eastern Pennsylvania,
p. B-27
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West Virginia haa a healthy, temperate climate and the
cost of living and operating a business are moderate.

These

factors toge ther create a setting in which management and employees can live and work together.

Community interest and support are assured for sound

business proposals.

Community leaders are seeking new in

dustrial enterprises and can furnish information concerning

industrial sites, employment situations, sources of raw materials , and other pertinent items.

General living conditions, climate, schools, churches,
recreational facilities, and other related factors play a
171
minor part in the location of these plants.

171Albert S. Carlson, Economic Geography
Materials (New York: Reinhold Publishing Corp.)

95 • P-

CHAPTER V
POTENTIAL SITES

The analytical process of selecting a location for an
industry consists of matching the cost and other requirements

of the industry with the abilities of several places to sat
isfy those requirements.

Seldom is an ideal site for a pulp

and paper mill available and the choice is usually a compromise among the various factors discussed in Chapter IV.

The eventual site ideally should be the place where these
factors are best satisfied.

In West Virginia a major factor, in addition to those

discussed in Chapter IV, is the securing of a physical site
large enough for the location of a mill.

There are many areas

in West Virginia where other qualifications are fairly well

met, but large industrial sites are scarce.

An integrated pulp and paper mill of economic size
would probably require a minimum of one hundred acres.

An

area even larger would be desirable to permit possible exThe Mead plant in Chillicothe, Ohio
172
has seventy acres under roof and many more in grounds.
pansion at a later date.

Leonard Yas sen in his book ’’Plant Location” states, ” Generally
a site not less than five times the actual size of the plant

"^^interview with M. F. Hafele.
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is considered minimum to allow for siding, loading platform,
truck ingress and egress, parking facilities, storage and

future expansion."^
West Virginia, with its young stream valleys and rugged

topography, has a limited number of areas where a site this
large could be found, particularly in the heavily wooded parts

of the state. Nevertheless, there are several known sites and
possibly others that are both large enough and well located in
respect to raw material for a pulp and paper mill.

The Kanawha

River valley probably has the best potential sites for a pulp

and paper mill.

The potential of sites in these areas are

briefly discussed below.

Additional information on indus

trial sites could be obtained from several alternate sources
such as local chambers of commerce, power companies and rail
roads serving the particular areas.

THE UPPER KANAWHA RIVER VALLEY
Within a radius of seventy five miles from the town of

Gauley Bridge, in Fayette County, there are approximately
twenty five million cords of hardwood pole timber and two mil-

lion cords of softwood pole timber. 174

This area is the most

Leonard C. Yaseen, Plant Location,
Location, (New York: AmeriAmeri
can Research Council, Inc., 1956) p. 149.
1 ^-Forest Service, United States Department of Agri
culture. Forest Statis tics for West Virginia; 1953 • Northeas
ern Forest Experiment Station, Upper Darby, Pennsylvania.

II
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densely forested area of the state.

Fayette County has 83

per cent of her land in commercial forest and Boone County
to the south has 90 per cent in forest.

This compares to a

state average of 66 per cent. 175

In Fayette and the seven surrounding counties or a
radius of thirty five miles there are 2,690,900 acres of

commercial forest

In much of this densely forested area

six to eight cords of pulpwood can be cut from a acre. 177

A part of this area is in the Monongahela National

forest which contains 8O5,89h acres of timberland.

Immedi

ately adjacent to the National Forest there is a large acre

age of privately owned forest land, mostly in large tracts.
The timber of this land is predominently second growth hard

woods that need thinning.

The National Forest, although only

a small part of the total land area,is well managed and could

supply large quantities of cordwood on a sustained yield basis.
"1 *7 Q

On a planned basis it could supply 86,000 cords per year.

Near the town of Richwood, there are four sawmills
which haul a combined output in excess of 100,000 board feet
1 7 cf

^Forest Service, United States Department of Agri
culture. Forest Statistics for West Virginia; 1953- North
eastern Forest Experiment Station, Upper Darby, Pennsylvania.
176Ibld.
177 Forest Fortune, West Virginia Banker's Association

1958. p. IK

178Interview with G. E. Nietzold, Timber Supervisor
Forest Service, Elkins, West Virginia.
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of lumber daily.^79

Based on a recovery rate of one-half

cord per thousand board feet this would mean about fifty

cords of chips daily from the slabs and cut-offs at these
four mills which are located within fifteen miles of each
other.
In other nearby towns these potential chips supplies
exist.

This so-called waste is/now a problem to these mills

and could be obtained at a price that would be mutally bene
ficial to all parties concerned.

The upper Kanawha River Basin, with its four major
reservoirs has sufficient water along five streams, Elk,

Gauley, New, Guyandot and Kanawha Rivers to support a pulp

mill.
The area is well served by modern transportation
facilities along the streams.

It is connected to the major

Indus trial and urban centers by railroads, roads and rivers.
The interarea is dissected by railroads and highways pro

viding access to the fibrous raw material.
Other factors such as power, labor supply, availa

bility of chemical and supplies would present no problem.
Perhaps a most difficult problem would be the securing
of a physical site along the streams and., railroads, large

^^Interview with G. E. Nietzold, Timber Supervisor,
Forest Service, Elkins, Wes t Virginia.
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enough for a pulp and paper mill.

and a few sites larger than

This area is very rugged

or 20 acres are available.

The following are three specific sites in the upper

Kanawha that might be considered for a mill site.

Deepwater - A short distance below the confluence of
the Gauley River and Elk River, Deepwater, on the Kanawha
River there are a few sites and although they appear to be
only about 2$ acres they should not be ruled out at this

time .
Anders on

In Anderson, on the Greenbrier, there is

an industrial site that might be suitable, however, one must
consider its proximity to the Luke Maryland mill and com
petition for local wood.

Logan - Near the town of Logan several medium sites

are available.

With the construction of the Justice Re-

servoir to the north this area might be considered.

LOVER KANAWHA RIVER BASIN
Although this area is not as heavily forested as the

upper part of the basin the timber is more accessible and
there is a higher percentage of softwood.

In Western West

Virginia, in the counties of Wood, Jackson and Mason, there

are large volumes of second growth stands in Virginia pine.

180

^Forest Service, United States Department oi Agri
culture. Forest Statistics for West Virginia; 1953* Nortn-.
eastern Forest Exper imentStation, Upper Darby, Pennsylvania.

9$
l

This pine has a higher yield than most other softwoods and is
131
a favorite of the pulpwood industry.

Approximately 20 per cent of this western section is in

such stands and could supply a large portion of softwood to a

nearby plant.

The West Virginia Pulp and Paper Corporation is

currently shipping approximately four hundred tons of this

Virginia pine from their concentration yard in Milton, West
Virginia to their pulp mill in Covington, Virginia. 182
Within a radius of seventy five miles approximately 2
million cords of softwood pulpwood and 10 million cords of
183

hardwood pulpwood is available at very reasonable prices.

There are not as many large saw mills in this area as

in the central and eastern part of the state, thus local chip
supplies would not be as abundant, however, the distance from

the central part of the state is not great and it would be
economical to purchase chips in the central section and ship
to a mill located in this western section.

The surface water along the Lower Kanawha River would

require a larger amount of purification, but the quantity
would always be far in excess of the demand.

The degree of

purification required would depend upon the type and color
l^Interview with Jim Dietz.

l^Interview with M. F. Hafele.

l^Forest Service. United States Department of Agri
culture. Forest Statistics for West Virginia; 1953. North
eastern Forest Experiment Station, Upper Darby, Pennsylvania.
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of papers manufactured.

Ground water would also be available

at most sites in the area.
The Kanawha River area has an unlimited supply of coal

and large quantities of oil and gas which provide low power
cost.

The area is strategically located and has good trans

portation facilities.

It has an abundance of native born

labor.

The below two locations in the Lower Kanawha River

Valley are attractive as pulp and paper mill sites:
Frazier Bottom - A most intriging area for the location
of a plant is Frazier Bottom.

Along the Kanawha River near

Frazier Bottom there are several industrial sites available.
Sites of several hundred acres in the area could be obtained.

These sites are above the flood level of the Kanawha and the
area, from many points of view, is an ideal location for

industry.

Frazier Bottom is located along a major stream, the
Kanawha River, which is a navigable stream,and well above the

flood level, and a major highway, but is not served by a rail-

road.

The New York Central is located across the river.

The

Chesapeake and Ohio Railway is fourteen miles away.

With the construction of a pulp and paper mill in this
area and the subsequent building of a spur line to the mill,
the entire area should develop as other Industries would be

attracted to the area.

&J3I
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DEFINITION OF TERMS

To promote consistency and clarity of understanding

in the study, definitions of certain basic and recurring
terms will be made.
Board Foot Volume of a Tree

The content of a tree

which can be sawed into lumber as measured in units of 1

foot by 1 foot by 1 inch.
Broad Leaved Tree - A deciduous (hardwood) tree,

such as poplar or maple, distinguished by relatively

broad, flat leaves from coniferous (softwood) trees.
Chips

The leftovers from the manufacture of other

forest products which are debarked and made into chips

which are sold to the pulp manufacturer as pulpwood.
Commercial Forest Land - Forest land which is pro
ducing or capable of producing crops of industrial wood

and not withdrawing from timber utilization.
Conifer - A tree of gymnosperm group, so called from

its bearing cones.

A softwood.

Cord - A unit of measurement which is equal to a

stack of wood which is eight feet long, four feet high
and four feet wide.

Cordwood - A term used to describe wood being marketed
for the use in manufacturing of pulp.
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Cull Trees - Live trees of sawmill or poletimber size
that are unmerchantiable for saw logs now or prospectively
because of defect, rot or species.

Deciduous

Trees whose leaves fall in the autumn.

Except for tamarack (or larch) and bald cypress, these are

usually broad-leaved, or hardwood, trees .
■

Groundwood Process - The process of making groundwood

or "Mechanical" pulp.
Hard Hardwood - Hardwood species whose wood has an

average hardness index value of more than 80 as listed in

Table I of

I!

Comparative Strength Properties of Woods Grown

in the United States", U. S. Department of Agriculture,

Tech. Bui. 1£8, 1930*

Included are:

Oaks, Yellow birch,

Sugar maple, Beech, Ash, Hickory and Black walnut.
Hardwood - Trees which for the most part have broad
leaves that are usually shed in autumn.

Hardwoods have

short fibers.
Integrated Mills - Where the pulp mill and paper mill
are built on the same site and pulp is transferred to the

paper mill by pipeline.

Pealed Cordwood

Cordwood that has been debarked.

Pole Timber - Trees £.0 inches d.b.h., and larger,
but less than 11", of commercial species that do not meet
the specifications for saw timber tree, but do meet the

i

!

r
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regional specifications of species, soundness and freedom
from defect.

(These are the trees that are straight and

clear enough to make saw-timber tree eventually. )
Seedling and sapling trees - Trees of commercial

species less than £.0 inches in diameter at breast height.

Soda Process - The process of making soda pulp.

The

principal chemical used in the cooking liquor is sodium

hydrate, derived from sodium carbonate, or soda ash.

Soft Hardwoods - Hardwood species whose wood has an
average hardness index value of 80 or less as listed in
Table I of ’’Comparative Strength Properties of Woods Grown
in the United States” , United States Department of Agri
culture, Tech. Bui. lf>8, 1930? included are:

Soft maple,

Sweetgum, Tupelo and blackgum, Aspen and cottonwood, Bass
wood, and Yellow poplar.
Softwood

Cone-bearing trees.

They usually keep

their leaves or needles the year round, and are popularly
called evergreens.

Softwood types have long, strong fibers

and include chiefly hardpine, pitch pine, Virginia pine,
Spruce, Hemlock, White pine and Redcedar.

Stumpage - A unit often used in reference to the
purchase of live timber.

Sulphate Process - The process of making sulphate
pulp; the principal chemical used is sodium sulphate.
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Sulphite Process - The process of making sulphite

pulp; the principal chemical used in the cooking liquor is

calcium bisulphite.
Tops

Used in reference to waste material left in

forest after the removal of the sawmill timber.
Wood Fibers

Long, slender cells, usually with thick

walls and narrow cavities, which make up the body of the
wood of trees; these are the important part of the wood used

in papermaking.
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